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(54) TiUe: HBV PRECORE PROTEIN CAPABLE OF FORMING PARTICLES 
(54) S§Ma)««!: fi^^J^fiKfiB$:t-r«HBV:/U=lTSaa 

(57) Abstract: It is intended to provide an HBV precore protein capable of forming particles and a means of assaying the same. A 
novel HBV precore protein forming HBV virus-like particles is identified. Thus, this novel HBV precore protein is provided. It is 
also intended to provide core-like particles and virus-like particles formed by this HBV precore protein. These virus-like particles 
are usable in vaccines and remedies. Moreover, it is intended to provide a method of assaying the HBV precore protein and a method 
of assaying an anti-HBV precore protein antibody. 
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^^#:^?l'J^i-5:^^^ tc-t oTfTt?tt5o BMfffl^ee^-r/w:^ (hb 

V) ^^{::*3V^T^*. HBs^M • HBc^#. HBe^M • HB 

ffl^. HBVi^^©Wtl}iHBsfcT:M-^HBc^#:ie: 

^<^^m¥lJ^<^*i^ ^ UT HBeirCig • HBV-DNA* |||J ^ 75^ 

fi:fiL^Mc^Vim^^X\^^ii^. HBetrtM^Si^ • "X? # ^fc V^ ^ U 
=ir^^**TM^. HBe^ig;6S[^'|4T'feoT %HBV<^±i5it:d5H£j^-e^ 



wo 2004/022585 
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urnal of Clinical Microbiology, 40, 439-445, 2002) . HBV=3 

5£^i*^ifl^u> /v:^^ y j>^^iikm-r ^^kTi^^m tmm^n 

r tu* T*(D:Scm$R^-t?H. HBVT' u^r/=^ T3t^^}*^*212T 

^ y m^MiT ^ y mm-^ -29-183 (hbc^Mc^— # g or 5: y 

<?5N7feC{::f*19a^(^i>'i^Th/^^>^^ K^Wi-^o •:^ ^ 

y : -10-- 149) t Tfe «9 JfiLf»(C^«grs$tt5o ©HBe^Jlg 

;^^;boTV^5 ^cD#^%^^n5;6S, HBV M ^ T 

t>. z.(Dmihi^ ^-rj\^t^hu^mw.^t^f^M^\±Yi^c-^M{T ^ ym. 

: 1 ~183) i t) X HBV pregenome RNA%^ 19 32.^^^:05 b 1^7^ 
71^^ ^^ZT^^ K^Ji^^U. HBs^Jg;5^b^^Si?^^(3i>'^n-r)^ 
*i!ofcm. ^^i^{C^^.>xr (Dane*^^^) ibT;^^^ 
ttSo r (DHBc^iS<^ 5 1 -144# @ <^T ^ y ^;dS;i^^E-rtl/{i\ 
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i^a«"T?fe:5o ^(n>=-y:^'r-< « IhI C^d^l^ <^ T ^ y ^61# S <^ 

(M. Nassal and A. Rieger, Journal of Virology, 67; 4307-4315 
, 1993)o - 7 # S <^ v':^7'-r >'?rte<^r ^ / ^Jc^^^-^S Jfc 

^y^-7#g{eifeSv^^7"-f:/a^^#:^c-rs HBc=i>'7;f7^ — 
V 3 i !9 . 2 :$^^<7)HBcS S r ^ / ^61# g 0-:/;:^7">r 

\^ (D 'J -7. jvzr 4 K^-^ff^^ i ?9 ^ 2 t 3fe !9 . l> /V' 

-5Danem^^«^-t-SHBc^M (T5:ym#-^: 1 ~183) . ^ ^XS 

mi^J^S^jfe S^^^ttOHBefe^:M (T5/m#-^: -10—149) {C^^jg'J 
$n^o U L ^ r (7)^|fe(;ijfiL4' (^)-^^ -t- — ^^f- ir UTHBe^ 

j^tt^^-TT" l^HBe^ig (T ^ / : -29-149) <Z> # t AKA 

HASHI^ (Journal of Immunology, 147, 3156-3160, 1991) \C ^ ^ 

Wihii^\z.^f\,X\^^o 
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j^U. ^(DUm^k^^X^f^o HB e ^Jg^S Wf^MM Ufc J: 5 

m (T 5 y : -29~149) « jflL^t 't' jlil U T ^^-f" 5 # 

*fc — Ife-T*. Dane3{&^<^ff' JCt*. HBV-DNA^-^ * J^e V^^ifc^ (SAK 
AMOTO et al. Laboratory Investigation, 48, 678-682, 1983) ^ 
:^ ^ y 4 lif ^ ^ tcmn X ^ Mv^HBV-DNA^^tp^^^ pTI^^^ 

r i (TERRE et al. Journal of Virology, 65, 
5539-5543, 1991) H^m^ ^ tlX ^ . b T V^ S 

c^mff (^HBefeiMSiJ^^-e^. HBem#:0#?iT"e}*^5g1i'a-#: U 
T#li-rSHBe^Ii%aiJ^-e^ V^ U> HBe^M^^^^ • ^BX ^ fj: 
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ttii^o 4fc. HBc^MSiJ^lSfef*. HBV-DNA* t ^@ M 5 ^> s 

;i 5 bfc^^tc J: , HBV^^^*i#(Z>^®f^i^^ffi''i:^^^«^^ 
HBV=iTM^^®(^#li^^^3.fct)?^<^^fJ^^*f-r5 r 

o 

:^^?gf*. jfiLtfiOHBVt;t-^:R.tJ^HBVP^Iie ^ a *| ?g S ^ IB ]^ 'L^ 
iitii ^^e5^5^^$i^TV^5HBe^l^S.t;^HBcgtJ[l i ti^^jtS^M^ 

So 

So $ ^ {c^>i7^>/uiB^jfc s v^^iHBeia^|J$l3^ (r5ym#-^:-i 

0~149) fJl^^^-^Ay-e^ ^ < . fiF^$tlS^^}*=3T^^^^?l^ 
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HBvn^=iTlieSr^at-S:^i=--:?'i:3fe'^$-ti:5xm^-^/^ 

o 

^ e>{J:ttflBHBVyu=iTilfif;i^'a'-rS7'n->^;5ST5: ^ 

JblB(^i|iJ^&t- J; !9 am UfcHBVT' W =1 T S 6 <^a"J ^ifiit^lHBe^i^ 
(^^it;6s^*^^-cv^5#'g■f^:^ HBe^M<^?S>J^fi4 ^MWi-S ^ t iz. ^ 
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-28~i5o# n<Dr ^ y m^m^-r^i^i^^^t^m^^^y h^^m 

:^^m<Dm<D^m t U-CHBVy U =t T S ^ A/ -T? 5 HBV!7 ^ f- 

-r-S :i T*. HBVy ZLtt^X^^ 
o ^fc. y =t h ^ J: 19 , 36i^i|^HBVy^ U =1 T V 

^:o^J^Srfflv^S r ^ J: 19 , HBc^tl^. HBe^#: i: 5 t5^:■7■ 

^ -rm § o 

BV^M. HBV mk<DmWi^^irmxh^ o ^^M^'^^HBV^riiiS^ 

Jf (#jE:*^?f^) . HBc^i^(#). HBs^if(O). HBefetm (□). 
t>'HBV DNACO^-^tl^'H:^ M O ^ ^ fi^ T? ^ f » 
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m. HBV mk<DmW}^^irMXh^ o <^HBV 3 T Mlt^M 

(HIE^JI^) . HBc^M(«). HBs^J^ (O). *5j:t>'HBV DNA(O)^ 

7fe^a©**y/^^ii Ufc^-a-o TUl^ in Cf- ^'T'/w^ 3 % NP-40 

o HB50tiHBc^i^{;i(D;^^lS HB91{*HBc^j[^HBe^J^M;^{-S:J?& 
■f-5 ^ / 1= —-i-zl-llfi^Xh ^ o 

me a. ^fh^fh(DmMx<Dmir'J[ky'i^ =i r ^ ^ u =i 

T/=iT ^ i^M-f-^it^^^-tmXh^o HBe^jg^-li^J ^ ( 

• ) T*, HBe^#:^ttM^ (O) T'^fo 

1 (C|a«$tu§178T 5: y e) 5HBV(^)7° W =1 T^m}cm{£(<^^ 
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BV eSfi) . HBc^m (HBV=3T®e) *3 j; ^ (DHBYT^ V =i T / = 
Tai'e^^i|^;&5fc-5o :*:^I^^^::^3V^-C rHBVT" =i T M S J tl^S 

<?5{*SB^J^ 1 ^-^-f-SS T*fe5o "^t^. THEVn r Mil^mj «HBc 
(HBV^rS^) . HBe^JF. (HBV eS & ) ^ tf HB V =i T / 

05#3a{J: — o<^ t°— i57 ^gl. 17#affi(7)HBc^ll ^ HBV-DNA^ (S 
c^ig HBV-DNA{*|^I C^MJc t"— ^^i-:^^^ HBV=i TM^^Bit. 

^^Jl^^mi^7!)^n ^ HBc^M^HBV=i TSSjg^M;^^ 

(NP-40 : •^:^7 7^;^ i^) ^Sb. ^ 6 OD H B s JrCM ^ tH^ 

Ufc#. -^Vl^ -5 (j: JiiMt S ^ HBc^M i: HBV^ T M^SJ^iF.:^^ 5? ^.^ -5 
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Mifi^fi 5 # Iff ^14j^J^3g i o T t> ^ ^ tt Jfe 511 H Tfc =ar ^ K 
#: (HB50) {cf:iSJ;& U>feV^o r <^HBV3 TB83^^J1^*^ 

■gjWb. h y y iJ^ w-if — lUift^ ^^i^'fb (MALDi) ^ft 

(Carr et al. Carrent Protocols in Molecular Biology, 
John Wiley & Sons, Inc. , New York Units, 1997) iZ. X ^ T ^ 

^(DT ^ / miS^J^^^bfcHBVri TPiS^Jg^i^THBVT" I/=i T 
ge^t^^/i^^ ^[c^K O^HBVT' n TS e f^^J^^TAKAHASHI b (Jour 
nal of Immunology, 147, 3156-3160, 1991) lHj: o T ^ tb "C 
V^fcHBV>^ 1/ =t e (T'l/HBe^ig) i:Jt^i-S^N* ( - 29# @ 
) C[)^^:^-^:xtf:^^V^T*5^9. - 28# i O i^/U 5 >- r -fe ^/u-^fb 
$tt■rV^5o Sfc C5f?{|ljfiHBe^mO C5^T*fc5149# S (^^^ y fJl 
T ;^ ^ t!)^'^^ "LX ^ . (i^^ts: < t %150# g * t? ;j^^5E U T V^ 
-So ^ t^HBVT' Ix =t rUS f^HBY^m^-a-tP^O 5 tjSPRRR^-^tP^P 
-fiL^^f^-rS ^ y ^ 13 — •:J-zi^tn:#:HB50T?fi|S!il$ tl/^'j; V^ ;i b > 

154#@ ^-e<DT^y^^^tp'eTtg'l4^s^s„ 
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^HBvi>-r/^;^&d^4'{-#i4i~5 r ^5^|^uTv^So -tni^^. H 

BVT" U ;&5HBc^i^ i *{CHBV^ 1/ ;^ ^ ^ KSr?^^ UT 

- - ^ U -C i: # ;t b 5 o 

:$:^§g<^HBV7' = ^ iE^05HBe^iS> HBc^M <^ 

:fe:i?>i::ti. HBe^M. HBc^M i: ESU UTfiiJ^^i-^ ^ t ^d^iK^ST^fc 5 

H B c iiigO A (^ifc 12:1 — 158:1 ^ Sie-C 'bl2fg^j^;l._b(^>5fi # 

(OHBVT" = TS 6 ^ HBe^il 5 V^ }*Takahashi h<0^^ 

#;dSHBV<D 3 ril*it^ ( ^7 71^;^:^^^^^) ^ Jl^^ b T V^ 5 <^ }C >^ U 
. ##;5S5til<^i|^^T*jfiL?^tfT'«jfiL?f MS i: U T U T V^ 5 

HBe^ig J; «9 (tHBc^i^ {^^ev^«it ^ W b T V^ 5 <^ tiPJ $ 
tv. T 5 y^ - TSScDv-p^^T^-r ^'^ei^S (Di^:^y^^ :^m(Di^y^ 
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iiLll?|iJ^?*-^HBefeT:MaiJJt^T*a!l^l^fcm^. HBc^M -^HBe^m 

5o ®HBV=ir M3*^Mf*:^m^BJ<^HBV7'lx=i r ^ 
^■ev^5„ $ttTV^ fcHBc^lg-^HBeti; MfC^ 4^-5*1 # 

;iSHBV7' U =1 T :y ^< ^ \C^^\^fl\^ %y(Dt^% «9 . HBV7° V = T ^il 
til M 14 HBc^ M ^HBe^ i m ''i^ S o 

r O r i J*;z|c^ig(DHBV7' 1/ 3 T iJ' >'^^•^5' f^^^^^l? ©HBc^MSlJ^i* 
VN^o ?):Jt:#e>(^HBV:3TM5i^maiJ^«£}vi<J: !9MJ?>TSiJ^^ 

m%mz.x,^x^m'^^ :i c^ay^^'^^mf^i^ffi^'ft^'jT-HBv 

T^UaT^S^Vz-^i^ # ffi ^ 510 # T T* ^ 

^rirS^&^-fr'S i: -efeSo ^<^fcJ6, HBV:7" u = T ^5^ i^/-? ^ J: © 

"f- -5 i^f^ ^ :dS $> S o 

1-19#S. 21-40#@. 31-49#S. 131 - 140# @ U ^ T b° 

=1 r >'^-« ^ ^||J ^-f -S^l^^dSBllg^/^ofCo rtLe)©^b°h-7' 
^^^m•f-5^#:<lr 2 o£;l_hm;?^^'^fc>*S r i J: o T HBVx^ =r T 

:/ iJ' ^ ffl i- 5 r 1? ^ 5 ^ #{;i^iS/^m^'a-^^fiT 5 
y g?21-40# g ^ 31-49# @ . 1 -19# @ t 21-40# @ . 21-40# 
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S t 3i-49# g co^ t° h -•:f^m^ir:6l^i^<Dm^^i^'tx^h 19 . 

M ^ ffl V^ 5 ^ ffi filtt^J 1^ :^ ^-tt^® ^tt^^J 0^ fe S ;dS 
tt#MS't4^'J<^'4^'ef*SDS;5S>i, o i: t "e o fc ^ -^rcD-tec^l^ 
-T? # 5 , 

* fc2^^§^ OHBV:?" 1^ 3 T® e t fE^<Z>HBe^M. Takahashi b <D 
U-C V^-5 /l^^^'f- K^^^oHBe^lg. HBc^tMt^T 5 y ^ 

ga^(l(-lli-s*ea.'^f*El 1 ufco HBV7° w =1 T/=t S {**^ 

mfS:h(OX*h^ tm^hf^^o ^flKy^X^. HBe^M - 10~ 149# 

g or 5 y ®?@B^J^ ^-r ^yy^-:^^ K^^toH B e ^J^fi- 29^-14 

9# @ (^T 5: / ^la^J. HBc^mtt 1 -i83# @ T s: / i?iB2^Jj&^ e> 

_hiB<DJ:5''^-fc3?'^b. ;2is:^PJ(^HBV7°l/=iTSe ^HBe^i^. 
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¥ ^WonBelffim ^ ^m-f- ^ tc ^ ^ ^ (DHBVT'lx^ rue l^HBV 
Be^ig}*3Sil©)t^fti U T V^ S HBe^igt> itSI 

(2)* fc e^-f /i^:^ (^) Jll^^^^ilUT. •?:<^4' ^i::-^*^^TV^ 
BV:7^U3TMS^a!l5gi-5:3^^^>fc5o (:^) JiS^^^r 

r ® e o * ^ S'J ^ -r f ^ <k V ^ 0 

BYT* =t r/=» T ^ V^N'iJ^ SrMJti-'S :z.}i\z.^ «9 HBe^M ^^V^ iTc^ 
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mB ^m^^i^w\&ir^fci^iz.i-i. -29 — io#g(^r 5 /^{^^ 

. HBV(Dl^|f|5(D^M;iSjtSli-§ o * fc # O ^S^J U T # M 
^JjdS-gffl pTHi"T?fe , Triton X-100>^Nonidet ?-40(D X ^ ^£^^4 :^ 

:/14^®f£14^iJ/55 3lS T'fe -5 o $ ^ {^#rF 3171827-^ (:imffi$ti'-C 
v^ 5 J; 5 >if:l^^ i^t^^S^tt^J ^ fife <^^ffi?&tt^J (^M^-a^t^-fr ^> 

:l <D ^ ji- HBV7° 1/ =1 e (DKffl ^tf 

-29~i49<^T ^ y m^nm-r^-:^ ^ —^xm\^^n ^ t 

15 



wo 2004/022585 




;T/JP2003/011389 



#M??^'l4^Jtc J; ^ ^ 4 7^:^'^^(Dmm. HBVt" ix =t T S <^ ^ W 
X^;d5^So ^ ©xm-TfftT ^ / miaa?'J<^-28-'150# @ ^^l^-T 

§ r n — v^ § r ^ 19 . =r r M ^ pJIg-e 

§0 HBV>^ V- =1 T® e ^HBc^M^:$^fil fcJ?){2:{*. HBV 

y 1/ =t r M e {:i-28 li^^i^-r S :^ n—:f^^m HBc^i^ 

^mmmx 1-150^ mWiir^-:^ ^ — ■^■eHBV7'^=t r® e tHBc 

^J^<^'a-tf-<^»^^S'J^U. ^n^^ b 151-183 6 7" o - 

mmm 1 . HBv=t rM^aj^Mo 3 M^>ir<fejiBjtvij'^tc j: ^^nr 

(A) 10~60% 3 $|^^^SB]t'L>?fefe: J; 5 ^® 
TNEMWV^ [lOmM Tris-HCl (pH7. 5) , ISOmM NaCl,lmM EDTA] 
3 *|^^tt^'tl/10%, 20%, 30%, 4 0%, 50%, 60% tmM^"^. 
^S<^MV^60%i/ 3 ||?0e?5i^ b HifSll. 7ml-:5o, 12inl<75 '0 ^ ^ — 

HBe^M^ttifiLttlml^f^MUifeiX 3 12?^ -t S JS 
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Sw40Tin — (Beckman) ^fflV^T. 33. 4Krpin. 4''C-T?15^ra© 

mm^nni^. HBV=xTM^^M (PCItUM : PCT/JP01/06947) . HE 
cijcm (PCTffiil : PCT/JPOl/06947) . HBs^ijl i^-^i-^y h) ^ H 
Be^lE -r^^iy h) . HBV-DNA PGR ( n ^ • ^4 T ^ / 7s=t 

^y^) ^MM'Ltc t :i HBV=i TH^^M©— IfP^HBe^tli 1^ 
m(Dm^i^ t'-i^ Ufc;^^^ ;^§P^OHBV=i TMiS^ Mf* HBV-DNA 

PCR©fcr-i^#jfiiil=t^m$ttfc(ia 2 )„ 
(B) <S^@EO v' 3 3^^l£^aBit'i>?£t2: «fc 
30%, 40%, 50%(D-> 3 . ^S(^)av^50% 3 H^*^ bJlR 

{c3.4ml':5o. 12ml ® 3i ^ a. - id i^^^ < M il ^ ^ ^?&T' 
e^r^mn-t^o (a) (^)24#S ^25#@<^kf-i^®^?rTEM« 
^^[lOmM Tris-HCl(pH8.0), ImM EDTA] "T? 2 ft #3^ =^ . -f^^KUfci^ 
3 3if^S^Sai^<^-bli::mS Sw40Tio— (Beckman) ^ffiV^ 
T> 33.4Krpm. 4 °C 15^ O jgg^ ^ H (7) ^ . Jid^b300/z 1^ 
o40^®UfCo ^n^tl(Dm'^<D^mt:WrnV. HBV3 r 

(PCimM : PCT/JPOl/06947. ^ffi^^d 5 ) . HBc^M (PCTttJH : PCT 

/jpoi/06947. mmme) . HBs^jg, hbv-dna ?cR^mMvrc t ^ 

H B V =3 TmiM1^M(D t'— ^ «HBV-DNA ?CR(D H'—i^ 

mmmmm 1 (D(k)K ^ ^ ^m\^fc\f - ^m^ (24-25#) ^0.15 

M NaClSr-^tf lOmMy (pH7. 3) (PBS) ^^fli $ fc Super 

ose 6 HR(Ame^sham)^^V^-Cy/^6^g Ufc ^ C 6. HBV=iTPig^ 

^HBciii:ig<^5^^^;5S^tl.^'tt^V K®^(-^m UlTc (I114_hlll) 
o — :*r, ItrlB^JS^?!! 1 (A) t:: J: ^® Ufc fc'-iJ^Mi^ (24-25# 
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ii)K37°Ci^Xl5^m^mVfCo 0. 15M NaCl % tplOmM y ^mMW^ 
( pH7. 3 ) ( PBS ) -C? 2|Z: $ Supe rose 6 HR( Amersham) ^ffiV^T" 

<D^^7l)^^tl^rti:^^4 h^m^ii^^mi^rc (|iI4TllI) o Superose 6 

HBe^M^ttjfiLmtrllli««I 1 © (A) IE ^ <^ i:?^ ife ^ 1^ ^ f - U T 

®*5 j; tJ^HBe^i^l^l^JfiLft^ffi V^-CSDS-PAGE^a^V^, PVDFM (--T ^ 
Ifni^, Millipore) fC^^Lfc^, HBc^M i HBe^M M ^ ^flfe 
^ / ^ ^ -■:^/^^^HB91^HBc^M© CT^^jg^^^-^^J^fJi^ 

±13) o Sfc. r (DHBV3 r li31^iji(*HB91J;i JAS^S-rS :dSHB50i: 
U Tfe v^ ^ t o fc ( HI 5 T IH ) o 

HB5 0 $L^(i:3i b° h — T'^^;^};! J; «9 , 168-176# g © T 5: / M (S 
QSPRRRRS) ^igfg|-f^ w i: ;$S:j:>;&ioTVN5 r <D m t:: 141-159# 
g(^^7"^F (STLPETTVVRRRGRSPRRR) *3 i; t/150-167# S O ^ 7" ^ 
K (RRRGRSPRRRTPSPRRRR) S J^t" § ^ i: o T V^ S » tl/ 

h(n>^'f=f- KcO^jiga^JfiSPRRR-Tffe t) ^ ii^J^j^ < ^ ^ :i (^iB^j7)SHB5 
©Ig-a-f^i^^^-T? 5 o 0:^19, r (D SPRRRSB }i 1 5 5 # g 

^iifeL#: t U-C¥a"e>^ V^-CV^:5HBc^^:ig^|lJ,^^^?(D f — ;$shbV:7' 
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HI 2 . HI 3 ) o 

0. 15M NaCl^-^tplOmMy l^mMW^ (pH7.3)(PBS) X^W-Wit 
^ilfc Superose 6 HR ( Amersham) ^ ^ V^ T ^ /V -5 U i^c r 5 ^ H 

:i(D:^^ KM:^^^1% NP-40, 20% a H tf TNE^ [lOmM Tr 

is-HCl(pH7. 5),150mM NaCl,lmM EDTA] ±KMmX^. Sw40Ti o — 
— (Beckman) ^m^^Xs 33. 4Krpin. 4''CX15mm(Om^'b'^m^ 

:L<D^U^y h ^SDS-PAGE{5:T^il 22kDa(^)HBV=i T M 
/^:^K^-^«9WU. h V ':fi^:ym^t^. Voyager-DE STR (Applied 
Biosystems) ■CMALDI-TOF®:^^:^ <£rff o /Co •?:<^^:^^ gB^J# 
#2. 3. 4. 5 *5 J:t>^ 6 (^SH^iJfc^i^a^-rS 5 oco-^:^^ K^ltffl 

^jfe^J 5 . HBV=iTMjafeLM (7^l^3T/3T^^^/^°^) (^)^ 

^HBV=i T^M^ / iJ' -■:h/l-^#:HB44 (mS^§P^31-49T 5 / ^ 
) . HB61 (^>i^g|5f4l31-140r 5 y ^) *3J:t>^HB114 (^.|^fl5^1-8 

iT^ym) ^^^mi^'tti^ti2 , 1, 1 At g/inl{j:?& 5 J; 5 f^o. 5 
M NaCl, O.lH^mm^m^ (pH9. 6) -tr^IRL, ^^96 /^->r 
PT'U— h (p?Vi5^t±) fclo^lOOiU l/^> 4°C-e — Bfe 

#gLfCo 0.15M mCl^^t^lOmUV ^y^mi- h V ^ J>>mW^ (pH7. 4 
)0. 4inli? 2 meSfeif^U, (0.5%:^ -^4 ^^-r h ]} ^ J>> 

, 3%:^^^—:^, 150mM NaCl,10mMy V^i^Wt^ (pH7. 4) ) 0. 4ml 
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Jk^lOO^l}-. ^aS^S (15%SDS. 2%Tween60) ^SOnimMV. 70 

i5fe#|g (0. 05%Tween20,0.15M NaCl.lOmMi; l^mi- h V AJ^^gl^ 
ipYl7.A))0.AmlX* 5 mm^^. T )V ij ^) y ^ TsV r ^ (AP) 
^1^^ / jJ' 1:3 -^/^^>f2^HB91 (m!i5lFP'efcl-19T ^ / *5 i t/HBll 
0 (m!il^lfc21-40T ^ y ^) ^^tl^^ttO. 1 /i g/ml. 0. 5 At g/ml^Jl^ 
f^U. IOOm l/l^ 3i/U^;!jP 1 ^TBlK^S^ii-fCo ?5fc#-?S0. 4inl 

•t?6lHl^#=^. B^SK UTCDP-Star with Emerald IKTROPIX 
tfc) ^^glOO/il^;!jPx.^ia20^raS^&$^3:fci#. ^iftl^t U fc „ 

(A) $n:#:|a^B:7'l/- h (^{-^^ 

HBc^iK*3 j:LKHBe^M(Di^>^icSJtS-r ^ 3 « © ^ / iJ' n — 
#:HB44 (^!i^^31-49T 5 / m) . HB61 (i?:^a5'fcl31-140T ? / 
*5 J: t>'HB114 (^^i^lH3i4l-8ir ^ y ^) ^ n ^ ^ ^ 

(B) 

50/i lOtiT^a^^ (15% Kr'^v'/vifEm-:^ h !J A [SDS]. 3 % CHAP 
S. 1 %'^=ari?-xi^/V' h y y ^^'I'T IJ' A:/ n K) ^IrlOOAt 

(C) 1 t^U.^^ 

^^#:|a*B :n/U{j:lOO/i K^SiS^W?^ (pHS.O) ifeit/ltr^S 

5„ 
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(D) 

168-176r % JW) =^ / ^ n jV^^^-^tiMWL^X^^ ix\lB7L. 
(E) ^^SJ5S 

lj7 3i/V^^5fe#^x CDP Star with Emerald iKApplied Biosystem 
S<^)5til<DHBe^M^'^A/-C?V>5^® 1 TM*1-19^®@ 

U:rc^;6^ ^llJS^i 6 <D{e^^#-rS r ^ (31 J; «9 ^ HB V 7* 1/ =i T 
Me(^)^;istf-?|ijpitiT'feS„ © J; 5 J- UTfiiJ^. tf^UfcHBe^ 

(^1) o 
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1 . 
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?roMedDex#101499 


0. 025 
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ProMedDex#999077 
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RByy U =3 TWB : HBe^Zi«13:l~l:40-C h 19 . J: o T V> 

=3 TS e : HBc^Ig {*12:l~158:l(^^IS-t? , ir^X <D^i^X^ 

HBV7'^=Irsfi^#<^^'ev^5„ 
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^Sr^-H't' HBVy V =1 T / ^ T ^ iJ^ f^ HBc^jE*5 J; I/&^i|^HBV 

8 . M#:4'<^>j^gifeJ:t>^^^^HBV7'l^=tTX=3T^ 
HBV^^ V-^ h-Mag^ y h (JSR^^^^^fc) O f^jS^^^ 7 t - J 

. Jh?f^^V^fc„ r <Dji?tJcf*5^|||HBe^jl:6S-^*tl.5o ^ofc^ 
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tf^HBVT' V =» r / =1 T ^ (iHBcfeiM^S J: tJ? 3^ HBV U 3 T 

«^ i 9 HBc^m^g^^i^ C5 r t ij: J: IP . j^^^jI^^ T ^^n' 

^M^J 9 ■ ifc^)I^HBV7° w n r ^ v^N'^ j: 5j^v^ 

HM-PJ 8 t l^ilf:: UTHBV=af ^ y T*3 J:tJ?BMfF3*^<^^>!r 

=ird'l^^<^. :J3 j;?>'HBc^M^i^SijaiJ^L. JfelE^^Jt^HBVy =i T ^ 
'y^<^a)^-:f\^^r/^T^ly^<^ (HBe^TlM+HBc^M+Jia^Jl^HB 
V:/ 3 r ^'/^iJ' ) fc^-rSit^^JtH^ LfCo SSmSrHI 6 fJi:^-t- 

o 

. BMffF3*8<^^8if. ^ §e,{cHBv 

It ^^-ft; $ ^HBVI^'l^jfiLtt 5 :^#:(D;^#:^a;S*3 J:t>'HBc^iji(^^|iJ^^ 

26 



wo 2004/022585 




rCT/JP2003/011389 



^0 5t>SDS, N-Lauroyl sarcosin-Na, Deoxycholic Acid-NaJi 
^4 :t'y^^W^^M'V h ^ ^ n-Decyl trimethyl ammonium-BrJ* 

i-itammm^ (di y sk, mdjcmmimWii^isn s i ^sii?^'©^ 







15% SDS 


15% N-Lauroyl 


7. 5% 


15% n-Decyl 








sarcosin-Na 


Deoxycholic 


trimethyl 










Acid-Na 


ammonium-6r 




180 


154 


158 
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503 




364 
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4208 


1375 


1381 




212 


4249 
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357 
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151 


2157 


1323 


141 


311 


^# 4 


167 


2487 


430 


143 


292 


^#5 


153 


1609 


300 


180 


378 



:i(D^^:d^ hiidiMW t VTSDS, N-Lauroyl sarcosin-Na,' Deoxyc 
holic Acid-Na?fc if<Dm4 :t l^&.:^mf^^M7!>^M l^X ^ :l t 
^d^i/^ofCo i © 5 t)#f2:SDS;iS5ii LT V^ 5 o — j^n-Decyl trims 
thyl ammonium-BrJfc if <^|^-Y ^14#®?tttM "^ffl V^ 5 r b 

(^4) „ 
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5. ^mm^X*<D RBc^mELlSkX'(D^m (li^te*) 



m^mm 


15% SDS 


15% SDS, 


15% SDS, 






1.5% CHAPS 


1.5% CHAPS 








0. 3% Triton-XlOO 
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26 
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35009 


45368 


50818 


mi^ 2 


2323 


3739 


4316 


mi^ 3 


541 


903 


1046 




1327 


2048 


2158 
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532 


690 


773 



feSCHAPSfeS V^^:3:^ hi^^-f :^ :^\^M-mm&.mX' :h ^Triton-XlOO 

^EBc^ / ^ n —-T/l^l^^ (Anti-HBc( i3 ) 2A22#^^:fe^W^BIf ) 
<lrl g/mlt-0. 5M NaCl , 0. IM;^ @?-Na^ ® ?^ (pH9. 6) # L . 96 «> 
■a^jV-^yf^vtzfU—h (NUNC^fc) fJllOO M 1/^7 oi/l^i^-a 4°C — Ife 
^SUfco PBS-C2fe?#-#. :^7-^^ i/<S:^tp^?S-e:/i3 s/:5r ViJ^U. 
r O^^^^^V^;^cm. ^#:^l^^lOOAi l/!i7 3./lxJP;t. ^^^l^W^ 
/S^iirfCo ^#?gT'^##. l/ig/ml(Dlf ;^^>';^ii2A22^y iJ' n 

-•^/i^^^^^ioom 1/^7 3i7u^jp;t. ^ifiiNF^^^jj&^-^fco m^mx 

^W-^. 10,000mm^(D^;U:^^i^^ — -^m^r\fi^:y (Vector^ 

) 100m i/!J7 ^/V'^bnx.. ^?fii^FBm;S$-^fc„ ^#l^T'?5fc#-^ 

420 nmS^^^^aiJ^ UfCo 
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it ^ ® H 



I. HBV(^=iTil)^^?^^Hg^Wi-5^ ^^^ir7umm<0±Ui^t^ 

-28# @ -tffe y) C5^^;&n50« i /i> bl54# B © V^-f tt ji^T' S . HB 
v:?" w 3 r S e o 

^(DHBVT' V =1 Tie So 

4 . ff^^gl ~ 3 <DV>T*1'** 1 ]StJ:|B^<^HBV>^W'3 TSe 
Ay-ejfe -SHBV^i T (#) ^^*/c{*HBVl>-1'/u::^ (il) 

5 . m-^^ 1 ~ 3 (DV^-f 1 ^gfilB^OHBV^ U^rWB^^ 
A/-e>fc SHBV!7 ^ *fc}*?&Jle^o 

6 . l~30V^TtLyi/:^l {C^^OHBV::^ W=i TM© 
A/T?''^ 5HBV^»f^*fcJ*#iT^ 5/ ho 

7 . 1 — 3 (DV^Ttb:^^ 1 ]Sf-l3*©HBVr U=i rue ^?I'J 

8. ft^^l~3(^VNTtV/5^1 :®{C1B«(^HBV7' U' = TM^ %M 
Hi^^SXm. HBV^^l^n Srmilsi-ST'n -:/^^'S'-r5X 

9 . MIBHBV;^l/=iTMe^0m^^5X^;&s^®fiH4M<^^S 
;{)^T'fc^ft*:^7~9(^v>-ftud^i:^{c|Bm(^;^^*o 

II. SirlBHBV7°i/=iT^&j=i^'a'-r5:/p-^^;5sr 5: y miS^J<^ 
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-28 — uizm^-r^ ^ 13 fcfiis*^ 1 ~ 3 ov^-f tv5&> 1 m 
7 ~ll<^>v^-f tv^^ 1 m\^mM(D:^mo 

13. tff|5^#:;iST 5:y^gB^J01#S ;?)^ ^ 19# @ ^^xfii-§^#: 
, 21# g ;6^^)40# g 31# @ b 49# g ^ mm-T 5 

130# @ e>140# g ^Sr^^-r 1 M g b 81# g 

t?^±-Tfe -5it^« 7 ~i2<^)v^-f imi^t&M<D^mo 

14. itHBs^^r^^HBs^Mt^J^'^i-S J: t) (^fe^) it 
I^U. it^m (DEBNzf u =t T / =1 r ^ ^SiJ^fS r t tii i !9 

15. It^:® 7 ~13<^V^-f 1 ^{CfB^O^ifefJl J: 9 UfcHB 
VT* 3 TS & «^?|iJ^^it{2:HBe^M<D^|t;iS«^* tbTVN S:^-^};:. HBe 

16. It:^:^ 7 ~15(DV^-f tt*^ 1 3« IB m <^ ^ ^ f^l J: t) SIJ^ UfcHB 

17. mi^M 7 ~16(DV^-f 1 :«(^:tB«4(^;^'fe-ea"J^ L/'bHBVT' 

18. 1^^ ;^ Vt4J?-t5fStt^J*5 J: t>'HBV:^ U =i r ^ S -28~150# 
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19. :t ^m^m^BM^ XXJ^^^yy ^ =^ T / =^ r ^ y/^•^5^ (p- 

o 

20. 1 ~ 3 ov>-f 1 m\^W.M(^RBV:^ u =t T ^ 

21. HBVT" =3 r ^ ;Sr-^tf jgi^^jfc^HBV:/ ix =i T y^"? {c:>^ 
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Fig. 4 
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Fig. 6 
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SEQUENCE LISTING 
(110> Advanced Life Science Institute, Inc. 
(120) HBV precore protein having particle forming ability 
<130> 1024582 
<160> 
<210> 1 
(211) 178 
<212> TRP 
<400> 1 

Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr Val 

5 10 15 

Gin Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp He Asp 

20 25 30 

Pro Tyr Lys Glu Phe Gly Ala Ser Val Glu Leu Leu Ser Phe Leu Pro 

35 40 45 

Ser Asp Phe Phe Pro Ser He Arg Asp Leu Leu Asp Thr Ala Ser Ala 

50 55 60 

Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His His 
65 70 75 80 

Thr Ala Leu Arg Gin Ala He Leu Cys Trp Gly Glu Leu Met Asn Leu 

85 90 95 

Ala Thr Trp Val Gly Ser Asn Leu Glu Asp Pro Ala Ser Arg Glu Leu 

100 105 110 

Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys He Arg Gin Leu 

115 120 125 

Leu Trp Phe His He Ser Cys Leu Thr Phe Gly Arg Glu Thr Val Leu 
130 ' 135 140 
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Glu Tyr Leu Val Ser Phe Gly Val Trp He Arg Thr Pro Pro Ala Tyr 
145 150 155 160 

Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu Pro Glu Thr Thr Val 

165 170 175 

Val Arg 
<210> 2 
<211> 20 
(212) PRT 
<400> 2 

Gin Leu Phe His Leu Cys Leu He He Ser Cys Ser Cys Pro Thr Val 

5 10 15 

Gin Ala Ser Lys 
20 

<210> 3 
<211> 11 
<212> PRT 
<400> 3 

Asp Leu Leu Asp Thr Ala Ser Ala Leu Tyr Arg 

5 10 

<210> 4 
<211> 17 
<212> PRT 
<400> 4 

Glu Ala Leu Glu Ser Pro Glu His Cys Ser Pro His His Thr Ala Leu 

5 10 15 

Arg 
<210> 5 
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<211> 14 
<212> PRT 
<400> 5 

Glu Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 

5 10 

<210> 6 
<211> 23 
<212> PRT 
<400> 6 

Thr Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro He Leu Ser Thr Leu 

5 10 15 

Pro Glu Thr Thr Val Val Arg 
20 



3/3 



©ITERNATH 



SEARCH REPORT 



lal application No. 
PCT/JP03/11389 



A, CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ C07K14/02, C12N7/00, G01N33/576^ A61K39/29, A61P1/16, 
A61P31/12 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification syston followed by classification symbols) 

Int-Cl"^ C07K14/02, C12N7/00, G01N33/576, A61K39/29, A61P1/16, 
A61P31/12 



Documentation searched other than minimum documentatioa to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI (DIALOG), BIOSIS (DIALOG) ^ JSTPlus ( JOIS) , 
GenBank/EMBL/DDBJ/GeneSeq, SwissProt/PIR/GeneSeq 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 02/14871 Al (Advanced Life Science Institute, 
Inc. ) r 

21 February, 2002 (21-02.02), 

6 EP 1308730 Al 

WO 01/40279 A2 (INNOGENETICS N.V.)/ 

07 June, 2001 (07.06.01), 

& EP 1104811 Al & EP 1234040 Al 

& CA 2392853 A & AU 2358201 A 

KIMURA T. et al.. Sensitive enzyme immunoassay 
for hepatitis B virus core-related antigens and 
their correlation to virus load., J.Clin. 
Microbiol., 2002 Feb., Vol.40, No. 2, pages 439 
to 445. 



1-21 



1-21 



1-21 



fx] Further documents are listed in the continuation of Box C. | \ See patent family annex. 



♦ Special categories of cited documents: "V* 
"A" document deiining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority c!aim(s) or which is 

cited to establish the publication date of another citation or other "V* 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P** document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
03 October 2003 (03.10.03) 



Date of mailing of the international search report 

21 October, 2003 (21.10.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATK 



SEARCH REPORT 




Intenil^pbl ^plication No. 

PCT/JP03/11389 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



TAKAHASHI, K. et al - , Molecular heterogeneity 
of e antigen polypeptides in sera from carriers 
of hepatitis B virus., J. Immunol. 1991, Vol.147, 
No. 9, pages 3156 to 3160 

SAKAMOTO, Y. et al.. Full and empty particles of 
hepatitis B virus in hepatocytes from patients 
with HBsAg-positive chronic active hepatitis.. 
Lab. Invest. 1983, Vol.48, No. 6, pages 678 to 682 

TERRE S. et al.. Defective hepatitis B virus 
particles are generated by packaging and reverse 
transcription of spliced viral RNAs in vivo., 
J.Virol. 1991, Vol.65, No. 10, pages 5539 to 5543 



1-21 



1-21 



1-21 



Fonii PCT/ISA/2 10 (continuation of second sheet) (July 1998) 



P03/1 1 3 8 9 



A. ^m<Dmi-i>^m<o^m mmm^m^m (i po ) 

Int.Cr C07K 14/02, C12N 7/00. GOIN 33/576, A61K 39/29, A61P 1/16. A61P 31/12 



i3t^n^±M^mmi- (@^#fF4Hs dpc) ) 

Int.cr C07K 14/02, C12N 7/00. GOIN 33/576, A61K 39/29, A61P 1/16. A61P 31/12 



WPI (DIALOG) , BIOSIS (DIALOG) . JSTPlus (JOIS) , GenBank/EMBL/DDBJ/GeneSeq, SwissProt/PIR/GeneSeq 















A 


wo 02/14871 Al m^^^^i^^^m^^) 2002. 02. 21 


1-21 




& EP 1308730 Al 




A 


WO 01/40279 A2(INN0GENETICS N.V.) 2001.06.07 


1-21 




& EP 1104811 Al & EP 1234040 Al & CA 2392853 A 






& AU 2358201 A 





TEj mmmmBmwm'^ittimwxib^iiK mmmma 



TTj mmmmsy.\-i^%Bm^'^^Htc:scmxh'^x 
rxj ^\zmm<D:$>^xmx^<iX, m^xm<o^xmM 

r&j :^ b 7 r 5 y -Utiit 



0 3. 10. 0 3 



mm<D^'m''Si.v^'hx% 
Bim<m^if (I sA/j p) 

^#■§•1 0 0-8 9 1 5 



21.10.03 



03-3581-1101 



4N 



9 15 2 



3 4 4 8 



«I^PCT/I SA/2 1 0 (^2-<-$^) (1 998<^7J) 



r/J P 0 3/1 1389 



KIMURA T. et al. Sensitive enzyme immunoassay for hepatitis B 1-21 
virus core-related antigens and their correlation to virus 
load. J. Clin. Microbiol. 2002 Feb. , Vol. 40, No. 2, p. 439-445 

TAKAHASHI K. et al. Molecular heterogeneity of e antigen 1-21 
polypeptides in sera from carriers of hepatitis B virus. 
J. Immunol. 1991, Vol. 147, No. 9, P. 3156-3160 

SAKAMOTO Y. et al. Full and empty particles of hepatitis B 1-21 
virus in hepatocytes from patients with HBsAg-positive 
chronic active hepatitis. 
Lab. Invest. 1983, Vol. 48, No. 6, p. 678-682 

TERRE S. et al. Defective hepatitis B virus particles are 1-21 
generated by packaging and reverse transcription of spliced 
viral RNAs in vivo. 
J. Virol. 1991, Vol. 65, No. 10, p. 5539-5543 



i 



#S;PCT/I SA/2 1 0 m2^—'j0>m^) ilB9 8^7n) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



